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(57) [M^^l] miEW 

m=f 1 1 ^SjfttOlTJ^ttlglc U -b h -r ^ 'J -tr 7 h 




(2) 
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ttltc 'J -tr •> h -r % 'J -b -y h ; MsiMmm^m 

t ^ sg#i§ t ^z.f^mm <?: -r « iifts^g 

So 

ij -tr -y h I51^Ta55ii5R« 1 $ y-ctt 2 IBfSO^BlCfe 

(Dt-y y^m^mm 2 :!K7tmm7iy'< t m 

5»Lv Hu!Biim€^«fi!c#IS(i#ia?gcDB5iB7tS^>« 

[»«^4] MIBitS^ift^ISs MIBJtRliJ^m 
Mi3^iJ»fi^S^#ej5J:tfBufBU-b'y h^Stt^ft^ 

t>' 'J -t •> h miSrS 5fl3?J1 1 $ /ctt 2 IBKroSKlc Jj 

fir5<!:<i:tlc. MIBSSti^eic : lulBmE • mSSES^ 

iHiKi: ; 2-o(Dmmm3i-tiiLms^(Dait}^vM'&m^^ 

mt^ti-yy^mT^-^T. ^(ntj'yy^mm'^mi 
2 '-k^mmT i"<tn yiiTH ct^a© 2 ;:!c7tz i^-r 



[||*^5] tufB3^^Si«!#g. HufBibSfJ^^g. 
BuIBSJWi^^fie^SJi J: t?MfB 'J -b -y h #Sti ^n?" 

L^Ts ^SfWMIBilfgtt^nf'ti? 6 lcSKiii^ro$yjJP 
«i-r^^<!:t,lc. MfBSaii^eic : BulBm • ^Jit^ 

le]iK<t : BulB^T:^iRiSi?aB!?^[±JLi5]lSfcd;y'B5f35iJ:^[R) 
ijpK LiBifr 55'j:^iR]ftn»iHii^a j:u=fif:&iRiiip»iHiis 

Jg?fretDai:»:<!:M!Mai:^lHlK<)^eroaj:^J: y HIg 

J*ifti6iJ?Sifi^©Xx-yya©fH!C!SSlcS^l^Tli® 
Ls 

^SirosuiBiiitRtt^n^ti : Jt^SM€^lcg}js-r53t 

^^m^mt ; MiBf6iJii8iffl^*^A:^?nft<tt(cMIBit 
SlESS#a*afF«)«]ffittSltcU-b-y hr^U-t-y h# 
St ; BufBMfflKi^6^aJ:*3?tifcL$LMiroXx'y^i$ 

[000 1] 

Zt\.zii<-) /£t^^■-f :^ = 'y -$7 u y^/7:(0W^ 
[0002] 

[i¥3R©Rifi] Sf«<7)affi<!: LTs 20^D#a^c•^l^T 



If Fjg 2 0 0 1 - 5 4 0 2 2 



mt^miT-S>^. mA.I,£. "A Wide-Dyna 
mic— Range, Low— Power Photo 
sensor Array", IEEE Interna 
tional Solid— State Circui 
ts Conference, TP13. 7, 1994 

[0 0 0 3] 7^ h^-r^-K? 10tii:'J^)itfL$l^ 

iiSE7 i^mtjjr^Tctx^iztknmy 3ti/\°;i/7.^ i 

(D\iitHi 1 7'f-;b KffiFai^CD/'?;UXOi{$/ctt/\°JUX 
[0 0 0 4] :Mc. S7ti^F^«AI>fitaitJ:oT^<b? 

1t?8^X'f7'^#KVo 1. 5 1. No. 2, pp. 2 
5 6-2 6 2 (1 9 9 7) T'SSo 091*7* h^^-f^d" 
- Kl!:j5lt«Saii$Fa<!:3ttg1iai^WMflg=&«^Wleg 
LTl^-5o c:®EI*fflL^Tm20^a(7)S*ai^«itt«3 

[0 0 0 5] Sa^P^til, 1/2, 1/4, 1/8, 

I izmr^tyt \-^-ft- mmat^t^s b o<m 
m\mw}LTmm^ctrj:<^ ««i^f^6m/2ic§ 

4(c^?,„ J.XTl5)lilC7t3t)t*^:^?<^i.<!:IIII^F5*^ 
1 / 1 2 8 ST-^fbfSo Ctl^cJ:oT^'r:^S•y';7^ 
Vv-li^iSBtP^^ 1 tCli:£-r SJi^(D 1 2 81glC/£tf 

[0 0 0 6] mo izc(Dm'?'<Dmmm^7jkr. mm 

* h^V^- Ka ji^m#<!: LT7tm#^<^ai-rs 
fc46^cffll^etl?>7:^• hi$?'r:t- Kba)20(7)7* 



1 7 U-ASeP^ro 2 n-8 ^$(DBtP^!b^f-n^'n«ji L 
tr^o 7* l-^'r^-F(^ai;^)^EAV>/^'— ?03L 

So coB^g©sfllBfp^»/\°y^x^CcJ:oT'r>/\■-^ 

b-^ty\,zr^. iItllcJ:oT§Salcli. 'TV/^-^ 
tB:'3AV\'r UA:;Hc^ofcSm<7)lia^P^SiJffll/\°/l'XCD 
A:^?tlfcB$SiJlcfcl:)-S7:l- h^-f :t- Kb<7)S«^# 

|^F^^^l:^^^#So 

[0007] 

[5g0MfB;*L.i:-5<!:-rS!S^] L*^L^*^e. mm% 

:^:■rsl9!S!1l#^^:fc^,^T. ^©?«s?*'«2 5 epgHT-s 

il?tiTl^Sd:-rs„ ccott. ±fBW!«ffl^coi 0 0 
^<D^-(i-z.y^\^y'J^n%. 6^1 OOfgOPgWIS 

■rsto-B2 5 6 0 omm^^'ovmm^m^fcf^\z 

tis '>^<i:'fci 5t:~-y hro^-^y^ft^'^gii^So c 
(o^r>ti±imm.ti'yy'^\i.. -ty^tyiy^tm—yj 
^y'9-yy±.\,z$mr^m'^. ■ny^^-yycD'f'yym 
mm±^^^mmtrj:v. mz=§rmmmz=tn=^nt 
'yy'^^n^mmtt^m■^^z^mam^i^^<l:'^ti 

[0 0 0 8] S/c. BufES7tl^F^*A«3t«l::J:^Tg 

teL^Tti. iS3grtlC20(7)7:t h^>r*- Kft^JtSM^© 
T\ •«^^^i:LT3tS1^^Sffi-r57*h^'r:!l— K 

Ulc^So 

[0 0 0 9] *^B^rog6^li±fBCDPpm*lCj|^T^? 

laat. AW^atcJ:-3T^ffiBfP^^^^b5-1tT^?^tiJ 

T. tl'yy'^(D\::'y hii^'h?< L^*^6BflS?(D|igfl 
m^3<L. ^tc. AM3tSOg1g«l;llU'<;U^'jN?< 
U 1ia^rt©3tSS«!g|5^lolc-rS£:<!:lc 
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[00 10] 

^tatitmwm^mSit ; i)l3*iJ«lMi^*f'A:^# 
n/c <!: * tc Mie^^SSS? l9:^ii!if^co*7JlB«*g(c 'J -b 7 

[0011] nm2iaimT^nrcm2(Dmmiz^m 

[0 0 12] m^m3ic^mititcm3(mmc^^m 

yi;-b7 hiHiKi:^^. Miami <D?iB^$/ciimfBM2 

SoTs ^cD*'>>^lHilS*^B5iB2:^7tiiliS7U'fi:l^ 
|HlK7L"f«^L. BufBillSll^WfiE^SttSlilSWij 

[0 0 13] ii?t?li4lcfB«6?nrcm4C0^Bfl(CJ;5@ 

wmm^ma. mib3^^s}s#®. HuiBtbg^^y^^s. 
MiB^y wi^^fiE? Ste i umm u 7 h #iai* ^n?' 

y i;-b7 h|H]SS7$5. HulBmi (7)f|B^^fcl*MfBm2 

o?|B^^c^5l^T. ^mcDmsmmutn'en^^sic^m 

^^aSS^Mffit-^icttjlc. M!BgaiiJ6lc : I5IBS 

mmsfOiLm^t ; 2o(Di^?pgg*aiLiEiis©ai:^j:y 



faSl*jf[H]SS(7)ai:^6^e§ilifec-iicSijWi^*'iili:'3*n 
0iSA^MIB 2 ;:>:7Eiiilgz K <!: P U^'JISTPI dmo) 2 

[0 0 14] n^ms^zim-^twdmsa^mn^zn^m 

iSiM^^Mmr^tt'bic. MIBS{Eli:r6(c:MfB1l 

mm^tbLm^t ; BufBR:^lR).«WI^?)'lllL@SS33J:y 

Lrct'^m^Ltiitlt^^^miiitlmt ; ^ssisroBufB 

<!:S!|tei<!:-r§„ 

[0 015] il5R«6tCl3S#tiycm6fl)l«BfltCc);5@ 
-rSihRiiaj^^St ;«5f3*iJ^fi*.!:MfBU-b7 hfi^ 

ii^^^^^isi^m'^oiwmvimic y -t h -r 5 -t 7 

h#S<!: ; BufB$'JDfi^*^ai:tl?n/i:L*LMl<DXx7 
[0 0 16] 

mm(Dmm(Dmm] nui. *f8B^icj:;5-ii»cD- 

^fiEfiiJ^/T^fo iiwiii^ 1 0 (i 2 :k7iy u-flSitlcf § 
-<:t-Kl K SSS^ajLh5Vv*X^1 2. ibSill^l 
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3. ANDIE1SS14. ij-b-y h h^>v*7.-Jf 1 5 6^6& 
[0 0 17] g|1 ^Ctel^T. 7* h^f-fTf-Kl ICDHi 

6!!)^A:^?nfc:<!:t(ciiii^to^{tati:^i 73-ti§o Jtie 
ilKi 31*7* h^'-fTi— Ki 1 a)tli:^^E<h L^tMi 

* h^-<7|--Kl 1 tt';-fe'y TtSSJftfjf^CDlD 

«H«!soaj^sEicia^*ti«o i&jSBHi^i 9\mmm 

^ad^<!:LTillgOWcai:^*n-5o LtiMSiSttiii 

[0 0 18] m2^:$.mmzi:^mm<om^=m<D-m 
^Tfct. 'J-b'v hfi^2 0ii-sm<D/\°;uxffl^7^ 

^■Ttti:'3?nSo sa^affl^i*. #ij^«'i7u-AW 

nsmEti. 1 7U-AISF^cD«^cD$iMi^lC<fe:?T 
7 * h ^'T 7^- 'J -b •> h ?tl/cll$SiJ6^6s 1 7 1^- 

l^i^^tct* 1 7U-W^tcS«?^x/j.j^f«^^l§tcj; 
xtft±i:^i?n. $fcai;'D^E*^tiJ:':*nSo m\.^m^2 

[0 0 19] ^3lC*f8^3Ji^g!13 Oa)^ft«fi£«lj:& 

3 1 . m 1 x-r 7 3 2 jj cfct^M 1 *¥^siHi« 3 

7*h^V7|— K1 1(7)i±J;'3SlE5l 7U-A(D*ltoU 

\z^mm^i■^tTcli>(D'^(Dl:^^. Si 'J-fe-y hli^^ 
aiH]SS3 4(iiii^lc>!^tLTtTC-i;lc i ^^^6^eg^^T^i: 

[0 0 2 0] *'i7V'5f|ilK3 5tt. 'J-lr-y hft^ftVX'T 



TSo *'^>^lHliES7'U'riiCO*'t7>^|llK3 s^iil 

mr u^trnmrnt-^^m mmo 2 -jkizt u-r^icti 

* lHlK©*J«|lffl^A:»3ttf '^Tffi«g?tlTt>5„ 
S2fiit^«@K3 6. m2X'r-y^l°IIS3 7J3J:t>S 
27K¥^Sl2l^3 8«^X^X+-v>lcd:-pT. i^-^V 
^@K7'U^*cD*'?>^JlH]SS3 5 6^bSiJWt^/\°;l/7 
CDitlifSSS^ 1 7 U-ACOS^toU ic 1 |5]iis*'turtroT- 
^So m2 i;-tZ'> h^i^^SlHliSS 9(i^'5V'5'lHl»tC 

€^^«*g-rS/c46£7)t(7)rSi.o 
[0 0 2 1 ] mi iJ-b-y hm^^4lH]SS3 4<':m2i;-t 

7 nt^^siHiK3 9ii[5ii;Btsijk. ^n?"nij3^7L/ 
lci551tiS(0iiiiflO«<J»fl^«, ;^'?V^lH]SS7U-i'* 

(Dis^7 [y«Dntm c'^omwioti lassie J: o 

*jb^$So 

[0 0 2 2] illSffi#«^|ElK4 0l*, K^aiLBtSiJl!: 
33ltS7* Ka)aj:^?iE<!: 1 7 U-IxRSr^a) 

(7>T'$5„ ^<7)«lfiEfiiJ504tc5^-ro «»ttlllslK4l 
1*7* h^-ft- Krodi^rEEv 4 2 tSiJ«iPffl^O/\°;U 
X^nA3f^?,m3i-ma^nmt^. lllflHlSS4 4l* 

{=a ' v) 4 55aj;^-rs„ 

[0 0 2 3] l^g)jitgiH]Sgicfents«lia(Dit»:^5StD 

m^&.T{zmt. 1 7U-AMl*iroUHZ7 h/\°;bX(D 

ait. n = 0(Dtta=T tt^o ^Tc. n>0(Ot 
attg16^65Ra65o SHCJjl^Ts k = 0, 1, 
2, N-IT'SU. a(*N5N-kT'|iJofcSS 

yT'a&ya = N% (N-k) i:«fB-rSo c:Oi:**J«Bl 
m^O) n (i N - k T'liJ-pfciSi^TiS C t 
6^T?S«rn = N/ (N-k) T^So S/c. a = 0 

[0024] 

[SI] 
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n 






N/ (N-k) 


(N-k) -Q 

QSv< 

N- (k+ 1) 




a -Q a -Q 

dv< 

N-k N-(k+l) 


N 



tzii\^ a=N%(N-k) 



[0 0 2 5] immzii:bmm.'^^wmi(nmm\^ 

7 5^lEliS5 2<DS)flF'£.MaiOlia6«iJi:l?l«7-»^o 
4 Offl^ 1 •P<7)«^]6*e<!: LT, C cOffifiE^fS^ 2 :^!:7c 

[0 0 2 6] iillg7"^-1'^c^3c^T^ ^Twiii^wu-b^ 

• z^miitm 5 4 tt5ij:&iRi^Bgi*ai lsk 5 s t ^7 

^tcmz. 5U:^iRi^?ai!^i±iLisi!85 sTum-mtm 
[0 0 2 7] mi^^^mm^iULm^s 5is^m=j:^^ 

[0 0 2 8] *f|BfltcJ;Sllftli#gsm3CDfllfi!6«iJ^ 



n 1 1 (cs^r. n 1 1 icfciNT, ii^i 0. m • 

^^|H]liS5 4. 7jc¥^SIa]K5 3s X'T •7 9^0885 2. 

^iM^S[H]K5 1 . 5iJ:^in)ffifa^ft'tijLi5]SS5 5. ^T:^ 

iRii^?asE3^i±i LiHiK 5 6 . mmmtmm 5 9 liia 5 

0,1^^2 ©«im«iJi:ll«7-SS„ 5'J:&l?lJia»Hl» 1 1 1 

jjj:tfff;&iRi*psisiKi 1 2tt. ^i(\.^im}5^mm 
Ki 1 sTti^imiRiijpisiHissi 1 1 fcJ:m7:^[oiJ)a»iH] 

^1 1 2*^6(Dai:^lJ:d;y, ?-n?-ncDlil^*^S§-^ 
flSP^i*iii:^si[5]$iMf ^^ii:^ L/c*^^}t;£ Ltb:':-r5» 
[0 0 2 9] wm%m%^ 1 3^cT^79}tscDll^% 

>*:£f SSSO— PIC u ir 'y hli^cDA:^^ -f 5 y")'-!^ 
«s„ i;-tr>y hii-^roA^b^-rcv^'tL-niiJijTH*; 

<!: * 9J:&lRlllP»lHlKT-l*l^-fiJlcM.5CiiSE© ^ %V^mt 

§5lJ^cOl^T^f ?7*lSaJlPi[IilK7'ttl5|-tT 
t<:M.yiS3S(7)9-5$iJffl1I^=&ai;^)Lfcil^«Q^ i 7 
U-ASSP^fiPSL/c<i^S?TtcoL^T^f§t(7)<!:-rSo 

&^?a»*iTi2]K7iii:^x6cj: y §ia3g<D»ffl^0 1 7 u 

[0 0 3 0] Wi<D'J-ty hffl^©A:^^-f £ V?" 

<!: LTtilJlJAtfv 1 7 ly-Umm ( 1 / 3 0«>) Ott C 
460 1 / 1 2 0«>F^tci5L^Ttt^a)MSFI<DS^t)*J IC-Jg 

/citu-b-y h/f;u;^*A^u 0)3/1 2 0#F^tc 
5„ s:©<!:*5iJ^|tOliP»ls]KT1i. l?l-5iJlcM.i^iiima) 

2 o^!>r^i!)PWL/■di=&Sf|J^!:ol^T^f T^n^tti;^ l. 
$/c. mv(D3/^ 2 0iB>F^^l^gL/■di=&s•5y^c-:?L^T 
mT^n^tiit}t^o ^7:&[plJ)a@lH]^s^ctel^T^>l5l1«T 

SSo liL;«6roi/1 2 0©F^lcd;-:5T5iJ:^[R)»aWlHlSS 
fed; mT:^iR)J)nS[H]SStc <t o T^# 6 ti^^ilti. L * uMi 

So iiafi?*/flH]KTli(ii:46(D1/1 2 0W^(Dffl^ffl 
l^T tMib'<;U«4eW±*^^'3*^^!li< Ji^ Lfc 

mij:. ^ya)3/i 2o#F^i©M=efflL^Ti¥LL>jt^^ 
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[003 1] ;WcttSa-> = aU— >a>lcj;y. *fg 

/Co Z.(Dti. 1 7U-AMi7)'J-t7 h/\°;UX<D/\°/l/ 
Xli{N^N=100. L$lMiQ^Q=1 tL/io $ 

t LTAitTtS 1 0 0 ^T-^i+H Lfco il U-i/ a 

v^iSH^Ei 6 ic.T^fc Ai^Tta*'' 1 0 0 s 

[0 0 3 2] J.:(±iJiB^LT^fc*f|0^lilft}i#SS(DtS 

1. 'J-b-y h*tifci:*©SE*ot-r«„ ccT-fiiJA 
m^2 ( a ) tC/T^-r J: 3 ic. lMi« 1 1 L*teS 
StBfF^tci o[Eia)/\°;uxt»;0';Hz'y hffl^^lja^Sfr 

(b) lOT^fo ■yt\•^'^t-\^\m^1E^<Dt1^\zm 
m'mm\t^m^mt^tLT\.■'^o 1112 (b) j: 

y . «¥ftO0^«5-*^ 1 )b^6 1 0 ST«-r5t*tc*iJ 

SfPfi^^ipgLTwen/ciaffiisiatti, 2, 3, 5, 

1 0|Hiti:tfi:mcL6^^fbLSt^e:i6^bA^«„ 

[0 0 3 3] ±a5(DFn^S^»>*-r§tClif)fP*L$LMi 

(a) \zfntiio\,z. mmm^m[z \ oisi0/\°/ux« 

$LMB=&1/1 0. 2|ElS(D/\°/bZTliL$lMi^2/ 
1 0. WTIel^tci GilgTtil 0/1 0i:^^J:3lc 
rSo CO.!:*. 1 lHlgfl)/\°;i/XTfSS«i rij o$iJ«Bi 
fi^^tiJ:^^^/::!!!!^*. ^ffiSSl^Faic 1|HlJ.X±taaif 
^mmm^T^^itl^Zt.\Zti:ho «fc|5|Li<. 20 

m^T^^ia^. 3lH]BCD/\°/UX7l*. 31s]J.X±ia?a 
-rsiii^<h 1 lElf£itiS?a-ri.iii^0-g|3*'!^Sti§„ c 

laaiosft^Eii 3 (b) \zmt. m 3 (b) j; 



iiisiiSft 1 lUA^e 1 oatT-B^^^ic^^^-ti-T^ibt- ^ 

[0 0 3 4] ^(DI&jC^^ii-rS/ciiXDTOI^I^J^ill 

1 A\Z7j<t, m^ 4(cfct^T> H^l 0. iS^^U'Tv 

2 jj 'J -b '> hffi^j^sniffi 3 4 1*0 3 (ommmtm 

1 1*1 HBOU-tr-y h/NVl/Xlcfcl^TSiSmti'^til:':^^ 
aWi^^fSSli roj Sfcl* rij i:LTfB1fr§„ 
mm\,z. 2[5]gcDi;-b-y h/\°/l/XcDi:*(*-trU'?^-(* 
p^t'J 2<7)A:'3'\l3I*J§x.en. 1 OlEiaoi:^!*^^ 
U 1 ocDA:^lci3]'JM;^6n. ^^tUti^OBtlctb:^ 

5-n^*jfflni^^r'^TcDii3Stc^t>Tf3is-r^= taw 

laiSfH-miHlKl 4 07tt. 1 6^6p<^ 'J 1 0S7- 

<7)rtg^#Bsu§i'«6, =&ilJg6W{aSfflli^F5lcfpilHlfiS 
ifa Lfc6-^l+»[ LtB^f So lilSft^SifiElilS 4 07 

J*. m^mw^f^(yimmmt. wm'mf^m^*) 
iz-mmdi-\^-iti^yt h^'r:d--K<Daj^sfftA^6 

[003 5] j.x±i^ < of^(Dnmm\zi^ v :^^m^m^M 
LT?/c6\ :^^mi!irmzmmi^n^^trj:<. it 

W pjfg^ C <t I* g B^T-fe 5 3 o 

[003 6] 

L^■(i^««JofcIEll!JA^6iiiiS^iS«^■r5?a^^*. m 

>^iEiK(*o*^e 1 0 o$T•MtliI7•^tl^*■ci:L^coT■7 

7*Si:i^il*nSo ^fc. *f|B^Tt*«:i:<*6m>ji 
^icttSJtaifi^cDy \°yUXl*Sg^-|J:-r\ SfJRO C M o S ^ 

'<:^-=j-^ynt.nm.z-7i^ h^-r*-Koai:/D9gE=& 

[0 0 3 7] *fgB^(*>J-b-y h/\°;l/X|jf^-^<i:LfcJ^ 

TcDBfF^l*. AI>t3tSti^^^b-r^<!:^<k-r5o COCi 
(ituiBS 1 tCfcO^Tl*. ±IB7^ h^V:t- KcDiJb;']^ 

t)mE(Dm3^tii LI^^J$T©B$F^l* a r2& V . AW^S 
jb^S^br 5 C <!: (* k t^^mtt^h CtT'&oT. U -b -y h 



(8) 
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So 

[04] *fS?^lcJ:§iii!Efi^«fiElH]KO-«fi8«<J^ 

[05] :^mmizii:i>mwmmi&mm2(om^m^^^ 

[06] *^0^tcJ:§il#}i«gac^7t?l^iS!#tt^ 

/T^-r07S«o 

[07] 'iit^(omw»iM^m.-mm<D-mmm^mt 

0T'»*o 

[0 8 ] ^^(Drnwrnm^mmmomi^^mwitm 
[09] ?i^3fe(D@ftit#^a(DSi{^i^a(DttJt*5^^ 

0T'^i)= 

[010] fi£5i5oin*a«ga©«tfig«/T^-r07-$ 
[011] :^mizj:^mmi^m.m3<Dmm\^ 
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